These results showed that Brazil preserves the virulent NDV-free status for commercial flocks.
INTRODUCTION

Newcastle disease virus (NDV) is a negative-stranded
RNA virus of the Avulavirus genus within the
Paramyxoviridae family of the Mononegavirales order (17, 18) .
NDV is also referred to as avian paramyxovirus-1 (APMV-1), one of the nine identified paramyxovirus serotypes known to infect birds, representing one of the most important threats to the poultry industry. Infection in birds can be acute, chronic or asymptomatic and may affect wild and domestic birds, a significant source of protein in developing countries (14) .
Newcastle Disease (ND) is frequently responsible for devastating losses in poultry production. Spradbrow (23) estimated that in Nepal 90% of poultry dies each year as a result of this disease. NDV infection in poultry ranges from unapparent to rapidly fatal, depending on the virus pathotype (6) . Therefore, the ethiopathogenic diagnosis should be based on isolation and biological characterization of field samples (26) . Nowadays, the disease has a worldwide distribution with a large rank of hosts. Alexander (3) reported that natural or when the virus has an ICPI of 0.7 or above or presents multiple basic amino acids at the F protein cleavage site. An APMV-1 virus which does not meet the OIE definition for causing ND is referred to as a low-virulence APMV-1 or NDV.
In 2003, Brazil was recognized as a country free of pathogenic NDV strains in commercial poultry (19, 31) .
However, despite the rigorous biosecurity measures adopted by the poultry industry, the risk of reintroduction of viruses into domestic poultry is always present. The present work was conducted to verify whether Brazil maintains the non-virulent Newcastle disease status for commercial flocks.
MATERIALS AND METHODS
Sample calculations and sources
Samples were collected weekly during seven consecutive production cycles of birds in slaughterhouses located in selected areas of nine states of the Southeastern, Southern and Central Western regions of Brazil, corresponding to those where the Brazilian poultry industry is concentrated. Blood serum of 15 birds per flock and pools of eight tracheas and eight cloacae swabs were placed separately in a buffered saline solution (PBS) with antibiotics (10,000 U/ml penicillin, 10 mg/ml streptomycin, 0.25 mg/ml gentamicin and 5,000 IU/ml nystatin), adjusted to pH 7.0-7.4, and cold-stored. 
Detection of NDV antibodies
Chicken serum samples were diluted 1:500 and examined for NDV antibodies by indirect enzyme-linked immunosorbent assay (ELISA), using a commercial ELISA test kit (Flockscreen -Guildhay Laboratories Inc., Guilford, England), run in 96-well microtiter plates containing NDV antigen. The ELISA test was performed according to the manufacturer's recommendations. When at least one bird from a flock was ELISA positive, the whole flock was considered positive.
Virus isolation
Cloacal and tracheal swabs from all ELISA seropositive Virulent NDV-free area maintenance in Brazil birds and from 30.3% of ELISA seronegative birds were submitted to isolation of virus. The swabs, stored in transport media composed of phosphate-buffered saline solution (PBS) containing antibiotics, were sent to the National Agricultural Laboratory (Lanagro/SP), Campinas, São Paulo within 48 hrs after collection, in a refrigerated container (2-8ºC). In the laboratory the samples were stored at -80ºC until analyzed. The swabs were pooled and inoculated into five specificpathogen-free embryonated chicken eggs (9-11 days old), and processed according to standard NDV isolation procedures described by Alexander et al. (4) and by the Regulation #182/94 of the Brazilian Ministry of Agriculture (13) . The samples were submitted to three trials in embryonated chicken eggs, before considered negative.
Virus identification
NDV was identified using reference antisera APMV-1 to APMV-9 by the haemagglutination inhibition (HI) test, carried out according to Alexander (2) These guidelines have also been adopted by OIE (27) 
Statistical analysis
Statistical analysis was performed using the Chi-Square or
Fisher's Exact test (25) . Differences were considered statistically significant when p 0.05.
RESULTS
The serology and virus isolation results are shown in Table 1 . The grouping of the viruses by ICPI and region is shown in the Table 4 . The ICPI of vaccinal strains is also shown in The virus isolates in this study presented ICPI below 0.47.
This can be attributed to the most frequent use of vaccines B1
